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0 Printhead servicing apparatus. 

@ An apparatus for use in servicing a printer's 
printhead (16a, 16b) is provided which includes an 
elongate lever (14) pivotally coupled with the print- 
er's chassis (12) so as to accommodate pivoting 
movement of the lever (14) between a free orienta- 
tion and a printhe^d-serviclng orientation. A servicing 
member such as a wiper (18a) is mounted on the 



lever (14), the servicing member selectively being 
brought into operative association with the printhead 
(16a, 16b) by pivotal movement of the lever (14) into 
the printhead-servicing orientation. Lever (14) pivot- 
ing is controlled via cammed engagement between 
the lever (14) and a printer carriage (16). 
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Technical Held 

Th present invention r lat s g nerally to an 
apparatus suited for us in tti servicing of a print- 
er's printhead. More particularty, the invention con- 
cerns an apparatus employing a lever which pivots 
upon selected printer carriage motion to bring a 
servicing member into operative association with 
the printer's printhead. Although the apparatus has 
wide utility, being suited for use in the execution of 
virtually any printhead servicing operation, it has 
proven to be particularly well suited for use in the 
wiping of a printhead in an ink-jet printer and is 
described as such herein. 

Background Art 

To keep a printer in proper operating condition, 
it is necessary periodically to perform service oper- 
ations on the working components thereof. An ink- 
jet printer, for example, requires frequent servicing 
of its printhead so as to maintain print quality. Such 
servicing also helps to prevent unnecessarily rapid 
deterioration of the printhead, a characteristic which 
is due in large part to the accumulation of par- 
ticulate in tiie vicinity of the printhead nozzle. More 
specifically, print quality and printhead deterioration 
result from the gathering of such particulate in the 
nozzle's ink port so as to plug the flow of ink. 

In order to address the aforementioned prob- 
lem, it Is conventional to equip an ink-jet printer 
with apparatus by which the printer's printhead 
may be wiped and capped by servicing members 
which are mounted on a servicing apparatus. Most 
conventional servicing apparatus, however, have re- 
quired operator intervention, often taking the printer 
off-line for extended periods of time. Such appara- 
tus have also been prone to printhead contamina- 
tion where plural printheads are employed, and 
have experienced problems related to interference 
between the servicing members and the printhead 
carriage. 

Improved servicing apparatus have been pro- 
posed which provide solutions for the various prob- 
I ms set forth above, but such solutions tend to 
r quire complex servicing member delivery struc- 
ture, increasing finished product cost. One such 
apparatus is described in co-pending U.S. Patent 
Application Serial No. 07/949,197 entitled "Ink-jet 
Printhead Capping and Wiping Method and Ap- 
paratus", which was filed on September 21. 1992, 
and which is owned commonly herewith. Another is 
set forth in U.S. Pat nt Application Serial No. 
07/954,846 ntiti d "Printh ad Servicing Station for 
Printers", which was filed on Septemb r 30, 1992, 
and which is also commonly own d her with. Th 
drsclosur s of thes patent applications ar incor- 
porated h rein by the present refer nc s thereto, 



(Europ an Applications 93306983.0 & 93307470.0). 
Disclosur of the Invention 

5 The present invention addresses the above- 

identified problems by providing an improved ap- 
paratus for use in servicing a printer's printhead, 
such apparatus including an elongate lever which is 
coupled with the printer's chassis so as to accom- 

70 modate pivotal movement of the lever t>etween a 
free orientation and a printhead-servicing orienta- 
tion. Mounted on the lever adjacent one of its ends 
is a servicing member which selectively operates 
on the printer's printhead to service the same. 

15 Servicing occurs when the servicing member is 
brought into operative association with the prin- 
thead by corresponding pivotal movement of the 
lever into the printhead-servicing orientation. Lever 
pivoting is controlled via a cammed engagement 

20 between the lever ad the printer's printhead car- 
riage which reciprocates horizontally relative to the 
printer's chassis. Preferably, the carriage includes 
a cam surface and the lever includes a follower, the 
follower being arranged to traverse the cam surface 

25 for directing pivot of the lever relative to the print- 
er's chassis. 

Brief Description of the Drawings 

30 Figs. 1 through 3 are simplified front elevations 

of the invented printhead servicing apparatus, 
made in accordance with a prefenred embodiment 
of the invention ad showing various phases of Its 
operation. 

35 

Detailed Description and Best Mode for Canrying 
Out the Invention 

As stated afc)ove, the present invention relates 

40 generally to printers, and, more particulariy, to an 
apparatus for use in effecting controlled service of 
a printer's printhead. The invention is suitable for 
use in virtually any style printer, but has dem- 
onstrated particular utility in the servicing of prin- 

45 theads in ink-jet style printers and is thus de- 
scribed as such herein. 

Figs. 1 through 3 show, fragmentarily and in 
somewhat simplified form, an ink-jet printer 10 in 
front elevational view. Printer 10, it will be appre- 

50 elated, employs a preferred emtx)diment of the 
invented servicing apparatus, such apparatus being 
shown in various phases of its operation as will be 
described in detail below. Th reader is thus pro- 
vid d with a s ri s of drawings which show th 

55 printer in th vicinity of invent d apparatus so as to 
illustrate printer op ration during a typical printhead 
servicing routin . 
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S rving as a r ferenc r lative to which th 
movement of various components is described, is a 
bas 12 (shown only fragm ntarily and in gr atly 
simplified form). In the depict d mbodim nt, th 
base forms a part of the printer's chassis, the base 
being integrally molded therewith. It will be recog- 
nized, however, that the base may alternatively be 
formed from structure which Is separate from the 
chassis, but Is suitably mounted on the chassis so 
as to provide a generally stationary base. 

Pivotally coupled with chassis 12 is an elon- 
gate lever 14, such lever being arranged to pivot 
between a free orientation (shown in Rgs. 1 and 3) 
and a printhead-servicing orientation (shown in Rg. 
2). As shown in Figs. 1 through 3, lever 14 is 
coupled with the chassis via an elongate shaft 20, 
such shaft defining an axis A along its length. Axis 
A, it will be appreciated, serves as the axis about 
which the lever is pivoted. Preferably, the shaft is 
seated in a chassis aperture such as notch 12a. 
with the shaft acting as a fulcrum for the lever. 
With reference to such arrangement, it will be 
noted that the lever preferably takes the form of an 
elongate seesaw member having first and second 
elongate end regions 14a, 14b. As best shown in 
Rg. 2, the end regions are of different lengths, the 
first end region being of greater length than the 
second end region. Such disparity Is Illustrated by 
reference to designators B and C in Rg. 2 which 
refer to the lengths of the first and second end 
regions respectively. By virtue of the disparate 
lengths, those skilled in the art will appreciate that 
end region 14a Is of greater moment than end 
region 14b, biasing the seesaw member toward the 
free orientation shown in Rg. 1. Pivoting beyond 
this orientation is prevented by a stop 12b which is 
engaged by the seesaw member to halt its pivot. It 
will also t>e, upon reference to the drawing sheets, 
appreciated that such lever, or seesaw member, Is 
mounted for pivoting in a plane which is generally 
parallel to the plane of the drawing sheets, but 
t>ehind the plane of the drawing sheets so as to 
avoid unwanted Interference as will be described 
below. 

Lever pivoting is effected by selected engage- 
ment of the lever by a carriage 16. such carriage 
being mounted for generally horizontal reciprocat- 
ing movement relative to the printer's chassis so as 
to selectively urge the lever into its printhead- 
servicing orientation and allow it to fall back into its 
free orientation. In the depicted embodiment, car- 
riage 16 is the printer's printhead carriage, carrying 
a pair of ink-j t printheads 16a. 16b, each having a 
lower printing surfac which li s in a substantially 
horizontal plan P. It is to b understood that, 
although a printer employing two printheads is 
us d In th pr f rred mbodim nt. any numb r of 
printheads may be us d. 



By operation as will t>e describ d b low, car- 
riage 16 engages lever 14 und r dir ction of a 
controller, th controller pr ferably including a 
microproc ssor which may b programm d to f- 
5 feet a predetermined carriage movement routine. 
Such carriage movement routine effects controlled 
pivoting of the apparatus' lever placing a servicing 
member such as wiper 18 into operative associ- 
ation with printhead 16a for servicing thereof. 

10 The Invented apparatus preferably also in- 
cludes a printhead-servicing sled 22, such sled 
mounting a pair of printhead caps 24a, 24b, which 
are suited for use in capping corresponding prin- 
theads 16a and 16b. As shown, the sled and chas- 

75 sis are cam-coupled for controlled, relative move- 
ment therebetween. Movement of carriage 16 into 
engagement with the sled (as best shown in Rg. 
3) produces slight vertical and lateral movement of 
the sled from a lowered position wherein the prin- 

20 thead carriage is reciprocable without interference 
between the printheads and the caps (Rgs. 1 and 
2), to an elevated position wherein caps 24a, 24b 
cap conresponding printheads 16a and 16b (Rg. 3). 
Such a cammed arrangement is described gen- 

25 erally in my co-pending U.S. Patent Application 
Serial No. 994384, entitled PRINTHEAD SERVIC- 
ING APPARATUS, which was filed 21-12-92, and 
which is commonly owned herewith. (European 
Patent Appln. No. ). 

30 In a service mode of operation of the printer, 

carriage 16 engages lever 14 to pivot such lever 
into a printhead-servicing orientation. As indicated, 
such pivot does not occur until after one of the 
printheads 16b has passed wiper 18a. The first end 

35 region 14a mounts a wiper 18a and the second end 
region 14b includes a follower 26. Upon carriage 
movement in the direction indicated by the arrow in 
Rg. 1. follower 26 engages a cam surface 28 on 
carriage 16. such cam surface including a series of 

40 alternating ramped and horizontal regions 283, 28b. 
28c. 28d. Upon such cammed surface engaging 
follower 26, a force is exerted on lever 14 which 
urges the lever from Its free orientation shown in 
Rg. 1 to its printhead-servicing orientation shown in 

45 Rg. 2. Such transition is made gradually due to 
passage of the follower along a ramp region 28a. 
wiper 18a thus being placed in a predefined wiping 
position relative to the printer's printheads. 

Once lever 14 is in the printhead-servicing ori- 

50 entation, the follower travels along a substantially 
horizontal region 28b as the carriage moves in the 
direction indicated by the arrow in Rg. 2. During 
such travel, an upper terminal nd of wip r 18a. 
wip s across surfac of th other printhead 16a 

55 such wiper having be n plac d in coincidenc with 
plane P and thus selectively into coincid nc with 
th low r planar surfac s of th printh ads. At th 
sam tim wiper 18a is wiping printhead 16a. a 
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second servicing member in th form of wip r 1 8b, 
Is wiping printhead 16b. Th s cond wiper Is fixed- 
ly mounted dir ctly on tfi printer's chassis, it 
being unnec ssary for th second wiper ever to b 
passed out of the way to avoid cross-contamination 
between the printheads. 

As also shown in the drawing figures, cam 
surface 28 includes a second ramp region 28c 
which is essentially a mirror image of ramp region 
28a. Upon continued passage of the carriage be- 
yond the limits of interface between the printheads 
and their corresponding wipers, follower 26 will 
pass along ramp 28c, returning lever 14 to its 
original orientation. 

Preferably, lever 14, including follower 26, is 
unitary, being injection molded from a polymer 
material having a TEFLON® filler. In order to pro- 
vide a suitably lower coefficient of friction with the 
follower, the cam surface of the carriage is same- 
polymer Injection molded, but its polymer material 
preferably has no TEFLON® filler. It has been 
found that these materials provide for smooth cam 
action and durability. Obviously, other suitable ma- 
terials may be used, although, of course, ligh- 
tweight, easily and Inexpensively manufactured 
parts are preferred. 

In the progression from a printing mode of 
operation to a service mode of operation, the prin- 
theads are first wiped, as may best seen by con- 
trasting Figs. 1 and 2, by relative movement be- 
tween can'tage 16 and the lever 14, with the cam- 
ming surface on carriage 16 and the follower 26 on 
I ver 14 producing substantially vertical upward 
movement of wiper 18a, relative to carriage 16. 
Thus, Rg. 2 may be seen to illustrate wiping of the 
printheads by cam-coupling of the lever and the 
printhead carriage wherein the plane defined by the 
lower surfaces of the printheads nominally, but with 
slight interference fit, is co-planar with the plane 
d fined by the upper terminal ends of the wipers. 

Moving on to Rg. 3, it will be noted that the 
carriage has engaged an upstanding member 22a 
on sled 22, such engagement producing lateral and 
V rtical movement of the sled via the cammed 
r lationship t>etween the sled and the printer's 
chassis. By such movement, the caps 24a, 24b are 
placed with their uppermost ends in the plane 
defined by the lower surfaces of the printheads so 
as to effect capping of such printheads. At this 
point, the wipers have already passed across the 
surfaces of the printheads and are no longer nec- 
essary to effect capping. 

It will be appreciat d by those skilled in the art 
that, although in Fig. 3 lev r 14 has been shown to 
move back into its fre orientation by virtu of 
ramp region 28c. it is not necessary for the pur- 
pos of capping that such return occur. Conse- 
quently, cam surfac 28 may be defined by th 



simpi inclusion of a ramp region and a substan- 
tially horizontal region which extends substantially 
across the r malnder of th print r carriag so as 
not to require multipl pivoting of th I v r 14. 

5 While the at)ove apparatus is described as 
Involving the wiping and optional capping of a 
printhead, it will be appreciated that the invention is 
also compatible with various other printhead-servic- 
ing operations. It should also be appreciated that 

10 although a multi-printhead printer has been herein 
described, this operation may also prove useful in 
servicing of a single printhead wherein various ser- 
vicing operations must be perfomned without cross- 
contamination of ink between printheads during in- 

75 dividual printhead servicing operations. 

Industrial Applicability 

It may be seen that the invented apparatus 

20 enables automatic servicing of a printhead, provid- 
ing multi-directional wiping of each printhead by a 
separate wiper to avoid printhead re-contamination 
or inter-printhead contamination. Few, relatively 
simple parts are required to provide a relatively 

25 low-cost service solution. This is made possible by 
employing a simple pivotal lever for carrying prin- 
thead servicing memt)er between a free position 
and a printhead servicing position. Lever pivot is 
controlled by reciprocal, horizontal movement of 

30 the printer's carriage, the lever thus being directed 
through its various orientations to service the prin- 
thead as needed. The invented apparatus requires 
no operator intervention, minimizes the printer off- 
line time, and automatically restores the printer 

36 from its servicing mode to its printing mode of 
operation. 

While the present invention has been shown 
and described with reference to the foregoing oper- 
ational principles, in the preferred embodiment, it 
40 will be apparent to those skilled in the art that other 
changes in form and detail may be made therein 
without departing from the spirit and scope of the 
invention as defined In the appended claims. 

45 Claims 

1. An apparatus for use in servicing a printer's 
printhead (16a. 16b). said apparatus compris- 
ing: a servicing member operatively associable 

50 with the printer's printiiead (16a, 16b); a lever 
(14) pivotally coupled with the printer's chassis 
(12), said lever (14) mounting said servicing 
m mber; and a carriag (16) mounted for 
mov ment relativ to the print r's chassis (12), 

55 said carriage (16) s lectively ngaging said 

lever (14) to pivot th same between a free 
orientation and a printhead-s rvicing ori nta- 
tion. 
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2. Th apparatus of claim 1, wh r in said lever 
(14) is biased toward said free orientation. 

3. Th apparatus of claim 1, wh r in pivoting of 
said lever (14) into said printhead-servicing 
orientation moves said servicing member into 
operative association with the printer's prin- 
thead (16a. 16b). 



10. Th apparatus of claim 9 which furth r in- 
cludes a second s rvicing member fix dly 
mounted r lativ to th print r's chassis (12) 
such that the one printh ad (16b) is s rvic d 
5 by said second servicing member. 



4. The apparatus of claim 1. wherein said car- io 
riage (16) includes a cam surface (28) and said 
lever (14) includes a follower (26), whereby 

said carriage (16) operates to selectively en- 
gage said (ever (14). with said follower (26) 
traversing said cam surface (28) to direct the rs 
pivoting of said lever (14) relative to the print- 
er's chassis (12). 

5. The apparatus of claim 4, wherein said cam 
surface (28) includes a ramp region (28a), with 20 
said follower (26) traversing said ramp region 
(28a) to effect the gradual pivoting of said lever 
(14). 

6. The apparatus of claim 4, wherein said cam 25 
surface (28) includes a horizontal region (28b) 
adjacent said ramp region (28a), said follower 

(26) traversing said horizontal region (28b) to 
maintain a predefined positional relationship 
between said servicing member and the print- 30 
er's printhead (16a. 16b) during continued car- 
riage (16) movement once said lever (14) is 
pivoted into said printhead-servicing orienta- 
tion. 

35 

7. The apparatus of claim 1 . wherein said servic- 
ing memt)er is a wiper (18a). said wiper (18>a) 
being mounted such that movement of said 
lever (14) into said printhead-servicing orienta- 
tion places said wiper (18a) into a predefined 40 
wiping position relative to the printer's prin- 
thead (16a. 16b). 

8. The apparatus of claim 7, wherein the prin- 
thead (16a. 16b) is wiped by relative move- 45 
ment between said carriage (16) and said wip- 
er (18>a). said wiper (18a) being maintained in 

its predefined wiping position by cam-coupling 
between said lever (14) and said carriage (16). 

50 

9. The apparatus of claim 1, wherein said car- 
riage (16) mounts a pair of printheads (16a. 
16b) in a configuration wher by one printh ad 
(16b) is earn d past said s rvicing m mb r 

with said 1 ver (14) in said fr orientation and 55 
th oth r printhead (16a) is carried past said 
s rvicing m mb r with said I v r (14) in said 
printh ad-servicing ori ntation. 
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